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3 . EXP lE~t 2 ( - - 3Q be~~r ~n ( 2 O 6 — 0 1 4 0 — 3 3~) — 3  be ar i nc :  modi l i e d to
in eOrpors te c - elEII 1 U IIS —p in I (-d cuter d Lame t e r )  mounted  on
2 O( ~~— O ’-~ O - - -3 i s ~~ — 1  1. 51 lIn~ (~ i ’ _ 7)  w~ th  20(s .—0140~- i 4 ~i~~

] _
~~ ~~- ] _ ds

( P 1  g 8) and :1 20~ —O mO --~~~14—l haisge r assenihi ie s modi  : e u
(:0 Eng in eei -i iin Order 20(71 15_5 , i r l ( - ( 2 - D o r n t i n g  a -

loaded ClatTl n c : 5 ’ tCntJ~’C ~~~~ I he aci d itiori of 206—0140-351
L_ lSk d 20 (I_0LI0_ 3f3 Si ( i - i  c c c -: * 9 11i5:id 10).

4. F;~P i81~2 6 A - S C  h ea r i n g s m o u n t e d  on 206-040-350-i c o ll ar s
~;i th 206—0140—3~~t) --1 sls Le ]mi ~, nrcd in 2 0 6 — 0 1 4 0 — 3 1 4 1 4 — 1  lInis yer
asse t i ib l ie s  t i lod i f led to Emi~~ineei’ lint Order 2061iA—5 , n —

corpot-e tin t a r~) r 1n g — l e e d e d  clamp i n g  f eet u r e  ‘e i th  the
addi t ion o l  2 0h -0 140-35 1 and 206 —O 14 0— 35 ’ (F1e.s. 7 and 8).

Test ing  of all bcar~ n ’~: a s semblies  was accomp lished by runn :Lrc :
them at 5700 rpm in the  wind-tunnel- -l ike  appara tus  shown ir5
Fi gur es  2 and 3 . Air  c leaner  tes t  c’- u st  con fo rming  to SAE te -~ L
spec it icat ion  J72 6A w:a~ in t roduced  on ti m e fo l lowing schedule .
Upo n starting Les t  a t  0800 , acId 1/2 pound fine dust , and at noon
acId 1/2 pound coarse d u s t .  The t e s t  was shut  down before  leaving
at ni gh t .  The dus t/ a ir  m i x t u r e  was direc ted  in to  the side o E
bear ing  posi t ions  I and 2 , then over  3 arid /4 at 25 mph , over 5
and 6 at /42 mp h , and over  7 and 8 at 78 mp h . A i r f low was pro—
ducc ’cI by a 30— inc h c e n t r i f ug al  Lau  p o - -ered by a 30 lip Va r id r  Lye
(Fi g. 11). Tempera tu re  of each bearing assembl y was measured -at
the split  line of the  hanger  asee:scb ]v by the rm ocoup ies rou ted
out  of the tes t  section to a 2 14-poin t I- io n ey ’ -e l l  t empera tu re
recorder  set to record one minute  in six (Fig . 12). Due to t i e
s tabi l iz ing e f f e c t  of t h e  large air mass f low passin g over  t icc
tes t  bearings , onl y minor  t emp e r a t u r e  va r ia t ions  could be ob-
served between indiv idual  t es t  b e a r i n g s.  Even at the point of
bearing fa i lu re , onl y 20 to  30 de gr ees Fah r enhe it t empe ra tu r
increase could be de tec ted . It  was necessa ry , t h e r e f o r e , to
maintain  close sc ru t iny  of t l i~ t e s t  in ord .er to d e t e c t  f — c L l i : ~ e
by a minor change in a bearing ’s temperature level , or by an
increase in sound level , or by ph ys ical signs of catastroph i - .
fai lure . Ambient t e m p er a t u r e  in the test box stahilizc-d at 1140
to 150 degrees F a h r e n he it .  Bear ing t e m p e r a t u r e s  were genera l ly
140 to 170 degrees Fahrenheit.

A f t e r  tes t ing was c o n c l u d ed , it s- -as d L c : c o v e r c d  t ha t  a miscalcu-
lation in the  layout o~ the  s tand ha d caused th e  curva ture  o~the tes t  sha f t s  to he slig h t l y d if f e r en t f r om the  curv a tu re  of
the 011—58A tail  ro tor  d r i v e  s h a f t.  See Table I. The compar i son
between t est con f igura t ions  is s t i l l  val id , but the  e f f e c t  of
wind v e l o c i t y  may be les s i n f l u e n t ia l  in es tab l i sh ing  f a i l u r e

S 
d i s t r ibu t ion  than results would indicate .

In addi t ion to i ts e v a l uat i o n  in the  running  port ion of t h e  t e s t .
s t a t i c  t e s t i ng  was p e r f o r m e d  on the  spr~ n g — l o n d e d  clam p in~ fea-
ture of the  2 0 6— 0 140— 3 144 - I  h anger  a s semb l y mod i f i ed  to E r i g in e c - r i : : g
Order  206 11A— 5. The purpose of this p o r t i o n  of the  t e s t  was to
d e t e r m i n e  the adequacy  of the sp r ing  loaded bearing hanger  to
retain the bearing outer ring . 
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B Y  D. Ward M O D E L  206 P A G E  A -7  
EEL,L HFL4cX M~ TER I I5~~W~~~~ dV

L. l io p t e n s per g e r  - • - - - - -

I_
C H E C K E D  _____________ 

- 
RP T 206-097-005

* 

- _~~,

Fi gure 31 . Bearing S/N TRL-7. Removed Pos i t ion  4
With 20.4 Hours. 2.5x Enlarged View.

t
—

_
_ S:j ~~~~~~~~~

III . .~ -

F i g s - ire 3). Bearing S/N TRL-8. Removed Position 6
With 2.~-4 Hours Time . 2.Sx Enlarged View.

~ 

-~~~~~~~~~ iTi1 ‘~T~ 1 -



a BY  D. Ward M O D E L  206 P A G E  A-S
BELL H ELI ~~~~~~~ TER ,:a-iw A~~~
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It

Figure 33. Bea ring S/N TRL-8.
2. 5x Enlar ged View.  
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Fi lure 34. Bearing S/N TRL-9 . Removed Position S
Wi th 8.8 Hours Time . 2.5x Enlarge d View .
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Figure 35. Bearing S/N TRL-10. Removed Position 2
W i t h  20 .4  Hours Time.  2 .5x Enlarged View .
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- 
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F L ~ure 3( 1 . Bearing S/N TRL-ll. Removed Position (~
W i t h  4 , 8  Hours  T ime .  2 . 5 x  En la rge d  View.
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Fi gure 37 . Bearing S/N TRL-ll .
I 2.5x Enlarged View.
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Fi gure 38. Bearing S/N TRL-12 . Removed Posit ion 6
W i t h  4 .4 Hours Time . View of Bearing as
Removed From Tester.
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- F i g u r e 39. Bear ing S/’N TRL I-3. Removed Pos i t i on  8
- Wi th 8.8 Hours Time . 2 .5x  Enlarged  View.

F Hc-r - ~c - .  B e a r i n g  S N TRL- 14 . Removed P o s i t  i on  5
W i t h  19.8 Hours. Shown in Tester Prior
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Figure 41. Bearing S/N TRL-14.
2 .5 x  Enlarged View .
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F iclc - 1re 4 2 .  B e a r i n g  S N TRL-l4 .
2.Sx Enlarged View .
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Figure 43.  2x Enlarged View of 206-040-350-i
Removed From Bearing TRL_ lL 1~.
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1r i - ~~~~~~ Bearing S N TRL-15. Removed Pos ition 6
4 With 12. .~ Hours Time . Shown Prior to
-

- 
Removal  From T e s t e r .
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Figure 45. Bearing S/N TRL-15.
2.5x Enlarged Vi ew.
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1~~~~~~~~~~J

Figure 46.  Bearing S/N TR L -15.
2 . 5 x  Enlarged View.
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• BF~~~~~ HEt4cc*-rr r~ I
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Figure 47 .  Bear ing S/N TRL-16. Removed Position 7

With 19.8 Hours Time . 2 . 5 x  Enlarg ed View.
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-5-

Figure 8. B earing S/N TRL-17. Removed Position 8
With 2.2 Hours Time . Shown Prior to
Removal From Tester.
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Figur e 49. Bearing S/N TRL-17.
2 .5x Enlarged View.
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Fi gure 50. Bearing S/N TRL-l7 .

2.5x Enlarged View.
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Figure 51. Bearing S/N TRL-19. Removed Position 4
Wi th 16.6 Hours Time. 2.5x Enlarged View.
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Fi gure 52. Bearing S/N TRL-l9.
2.5x Enlarged View.
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Figure 53. 206-040-315-1 Collar Remove d
From Be aring S/N TRL-19.
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Figure 54. Bearing S/N TRL-20. Removed Position 6
Wi th 5.6 Hours Time . 2.5x Enlarged View.
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B Y  D. Wa rd M O D E L  206 P A G E  A-19
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Figur e 55. Bearing S/N TRL-2l. Removed Position 8
With 5.6 Hour s Time . 2x Enlarged View.
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Fi gure  5 6 .  Bearing S/N TRL-22. Removed Position 3
Wi th 29.4 Hours Time . 2x Enlarged View.
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Figure 57. Bearing S/N TRL -22 .
I 2x Enlarged View.

Figure 58. 206-040-350-1 Collar Removed
From Be ar ing S/N TRL-22 .
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Figure 59. Bearing S/N TRL-23. Removed Position 4
With 4.0 Hours Time . 2x Enlarged View .
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Figure 60. Be aring S/N TRL-24 .  Remove d Posi t ion 6
Wi t h 4.0 Hours Time . Shown With Seal
I n t a c t .
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Fi gure 61. Bearing S/N TRL-24. View
of Opposite Side Seal.
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F i gure  ~S .  Bearing S/N TRL-24.
- 2x Enlarged View . 
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Figure 63. Bearing S/N TRL-25.  Removed Posi t ion 8
With  4.0 Hours Time . 2x Enlarged View.

I
F f ~ ’ s I I - c  64 .  Bear ing  S/N TRL-26.  Removed Pos i t ion  7

With 11.0 Hours. 2x Enlarged View. Note
Crack  in Cage .
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Figure 65. Bearing S/N TRL-27. Removed Position 8
With 14.5 Hours Time . 2x Enlarged View.
Note  Crack in Cage .
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~ ~~~~~~~~ ~~~~~- . Bearing S/N TRL-30 . Removed P o s i t i o n  6

With 40.7 h ours Time . 2x E n l a r g e d  View.
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- Figure 67 .  206-040-350-i Collar Removed
From Bearing S/N TRL-30.

*

1-igur n 68. Bearing S/N TRL-31 . Removed Position 5
With 42.5 Hours Time . Shown as Remove d
From Tester.
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Fi gure 69. Bearing S/N TRL-31. 2x Enlarged
View.  Note  Crack in Cage .
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Fi gure 70 .  B e a r i n g  S N TRL-33 . Removed P o s i t i o n  4

With 45.5 f lours  T i m e . Shown W i t h  Seal
Plate Removed .
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Figure 71. Bearing S/N TRL-33.
2x Enlarged View.
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Fi gure 72 .  Bear ing S/N TRL-40. Removed Position 3
With 64.4 Hour s Time . Shown Wi th Seal

- Rem oved .
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Figure 73. Bearing S/N TRL-40.
2x Enlarged View.
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Fi/~’- u’c 7L~ . 206 040 350 1 Collar Removed
-

- From B e a r in g  S/N TRL-40 (Right).
New 206-040-350-I on Left. 
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Figure 75. Bearing S/N TRL-38. Removed Position I
With 67.4 Hours Time . Shown With Seal
Removed .

Fi gure 76. Be a r ing S/N TRL-38.
2 .5x  Enlarged View .
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Figure 77. Bearing S/N TRL-39. Removed Position 2
Wi th 67.4 Hours Time . Shown With Seal
Removed.
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Figure 78. Bearing S/N TRL-39.
2 . 5x Enlarged View .
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